Transient suppression of nuclear Cdc2 activity in response to ionizing radiation.
Suppression of Cdc2 activity is essential for DNA damage-induced G2 arrest. In the present study, we elucidated regulatory mechanism of Cdc2 activity during radiation-induced transient G2 arrest. Exposure of the cells to gamma-radiation (4 Gy) led to a transient increase of cells in G2 at 12 h rather than M phase and then the cells resumed cell cycle progression from the G2 arrest. However, the levels of cyclin B1 and Cdc2 activity were increased in the whole cell extracts at 12 h. Despite cyclin B1 induction and increased level of Cdc2 activity after irradiation the activities in the nuclear fractions were transiently decreased at 12 h and returned to control levels by 24-48 h, demonstrating transient inhibition of nuclear translocation of cyclin B1 in response to radiation. Moreover, inhibitory phosphorylation of the Cdc2 on Tyr15 and the Cdc25C on Ser216 were increased concomitant with transient G2 arrest. The level of phosphorylated Wee1 and its activity were also markedly increased at 12 h after irradiation. In addition, radiation caused nuclear accumulation of p21(CIP1/WAF1) at 12 h, resulting in increased-binding of p21(CIP1/WAF1) to Cdc2. Nuclear p21(CIP1/WAF1) protein level and its binding to Cdc2 gradually returned to control level when the cells resumed cell cycle progression. However, total protein level of p21(CIP1/WAF1) continued to increase until 48 h after irradiation. Collectively, these results indicate that the suppression of nuclear import of cyclin B1, the induction of Wee1 kinase activity, and the transient nuclear accumulation of p21(CIP1/WAF1) may play important roles in the transient cell cycle delay in response to ionizing radiation.